The correlation between the antimicrobic standard disk agar diffusion procedure and a veterinary antimicrobic breakpoint minimal inhibitory concentration system was evaluated. Bacterial isolates representing 5 different genera were tested against 15 antimicrobics. There were 3,795 tests performed; 77.3% of the test results were in agreement, 22.6% were in disagreement. Thirty-one percent of the conflicting results were due to the organism being intermediate on the standard disk agar diffusion procedure. Results suggest that the breakpoint system needs more than 1 antimicrobic dilution per antimicrobic, or a change in some of the single dilutions in the breakpoint system would eliminate some of these discrepancies. Another possibility would be to utilize more than 1 panel design, i.e., 1 for gram-positive organisms, 1 for gram-negative organisms, and 1 for fastidious organisms.
The disk agar diffusion (DAD) method for determining antimicrobic susceptibilities is based on gradient levels of antimicrobics diffusing through the agar from disks with known concentrations of antimicrobits. The diameter of the zone of no growth is directly proportional to the sensitivity of an organism to a particular antimicrobic and can be correlated with its minimum inhibitory concentration (MIC). This relationship is used to determine the breakpoints for defining the zone of growth inhibition as susceptible, resistant, or intermediate. The DAD procedure and interpretation of zone sizes is determined by the National Committee for Clinical Laboratory Standards (NCCLS) . 2 It should be noted that NCCLS recommendations and interpretations are intended for human pathogens and are based on antimicrobic concentrations in humans. There are no veterinary standards available.
A commercial veterinary breakpoint minimal inhibitory concentration system a (VBS) consists of a 96, well microtiter plate that has been precision dosed with specific amounts of dehydrated antimicrobics. The concentrations used are appropriate for the breakpoint categories established by NCCLS. 3, 4 The objective of this study was to compare the results obtained with the 2 systems.
Materials and methods
Two hundred fifty-three organisms comprising 5 genera were tested against 15 antimicrobics. (22) . These organisms were isolated from routine samples taken from dogs, cats, horses, cattle, and swine submitted to the Veterinary Diagnostic and Investigational Laboratory, Tifton, Georgia. The DAD procedure and the interpretation of results were performed according to NCCLS guidelines. 2 Preparation of disk diffusion plates, inoculation, and zone measurements were performed by the same technician for consistency. Breakpoint tests were performed using the same isolates as in the disk diffusion procedure and were conducted according to the manufacturer's instructions. All plates were set up and read by 1 technician. The VBS can test 4 organisms per plate and can test each organism against 22 antimicrobics. Automated plate reading is based on fluorescence technology. Fluorogenic substrates are added to a broth medium, and growth of the organism is monitored by measurement of fluorescence. 4
Results
Results of the 2 systems were compared for each antimicrobic and each organism tested. There were 49 Staphylococcus isolates tested against each of the 15 antimicrobics, resulting in a total of 735 tests (Table  3 ). There was agreement in 596 (8 1.1%) tests and conflicting results were observed with 139 (18.9%). Of these discrepant results, 65 (8.8%) tests were VBS sensitive and DAD resistant (47) or intermediate (18); 74 (10.1%) of the discrepant results were VBS resistant and DAD sensitive (6 1) or intermediate (13). Discrepancies were seen with all antimicrobics; however, fewest discrepancies were seen with chloramphenicol and the greatest number were seen with trimethoprim/sulfamethoxazole and ampicillin.
Fifty Streptococcus isolates were tested against each of the 15 antimicrobics, resulting in a total of 750 tests (Table 4 ). There were 433 (7 1.1%) tests that agreed and 217 (28.9%) that disagreed. Of those that disagreed, 109 (14.5%) were VBS sensitive and DAD resistant (70) or intermediate (39); 108 (14.4%) discrepancies were VBS resistant and DAD sensitive (72) or intermediate (36). All antimicrobics were involved; the fewest discrepancies occurred with ampicillin and the most with penicillin, polymyxin B, neomycin, and nitrofurazone.
Sixty-seven E. coli isolates were evaluated for a total of 1,005 tests (Table 5 ). Eight hundred seventy-eight (87.3%) results were in agreement. Conflicting results were observed in 127 (12.6%). Of these, 51(5.1%) were VBS sensitive and DAD resistant (30) or intermediate (21); 76 (7.5%) discrepancies were VBS resistant and DAD sensitive (53) or intermediate (23). The fewest conflicting results were from amikacin and the most were from cephalothin.
There were 65 P. aeruginosa isolates tested, resulting in a total of 975 tests (Table 6 ). Seven hundred sixty- (38); 109 (11.0%) discrepancies occurred with organisms that were VBS resistant and DAD sensitive (5 1) or intermediate (5 8). No conflicts were seen with erythromycin and methicillin, and there was only one discrepancy Table 3 . Comparison of a veterinary breakpoint minimal inhibitory concentration (MIC) system with disk agar using 49 Staphylococcus isolates. Table 4 . Comparison of a veterinary breakpoint minimal inhibitory concentration (MIC) system with disk agar using 50 Streptococcus isolates. Table 5 . Comparison of a veterinary breakpoint minimal inhibitory concentration (MIC) system with disk agar diffusion using 67 Escherichia coli isolates. Table 6 . Comparison of a veterinary breakpoint minimal inhibitory concentration (MIC) system with disk agar diffusion using 65 Pseudomonas aerguinosa isolates. with three antimicrobics. The most discrepancies occurred with chloramphenicol.
Twenty-two P. multocida isolates were tested totaling 330 tests (Table 7) . One hundred sixty-four (49.7%) were in agreement and 166 (50.3%) were conflicting. Twelve (3.6%) conflicts were VBS sensitive and DAD resistant (5) or intermediate (7); 154 (46.6%) discrepancies were VBS resistant and DAD sensitive (140) or intermediate (14) . The least number of discrepancies were with gentamicin and clindamycin and the greatest number occurred with penicillin.
An overall total of 3,795 tests were performed (Table  8) ; 2,933 (77.3%) were in agreement and 862 (22.6%) disagreed. Thirty percent of conflicting results were caused by the intermediate category on DAD. The discrepancies were evenly divided among the genera tested. Staphylococcus species accounted for 3.6% of total discrepancies, Streptococcus species 5.7%, E. coli 3.3%, P. aeruginosa 5.6%, and P. multocida 4.4%.
Discussion
The validity of the selection of a single antimicrobic concentration used in the VBS raises some questions. Are the antimicrobics being tested at the most optimum concentration? Should an all encompassing concentration covering gram-negative and gram-positive Table 8 . Summary of results obtained by comparing a veterinary breakpoint minimal inhibitory concentration system with disk agar diffusion method. organisms be used? Shou ld multiple concentrations of Although only 1 organism could be tested per plate, each antimicrobic be included? the number of questionable results would be fewer. There seems to be no consistency in discrepancies recorded except for the P. multocida isolates, which were predominantly VBS resistant and DAD sensitive. This particular problem could possibly be alleviated by increasing slightly the concentration of each of the Evaluation of a breakpoint system with 88% concordance has been described, but "intermediate" readings were categorized. l Our concordance would have approached 88% if we had been able to include our "intermediate" readings in the agreement percentages. antimicrobics in the VBS. There is no pattern by which 1 antimicrobic gave the greatest number of conflicting Sources and manufacturers results, even when grouping the genera as gram-nega. Radiometer America/Sensititre, 811 Sharon Drive, Westlake, OH. ative or gram-positive.
A single breakpoint does not seem valid to cover all References organisms tested in a veterinary diagnostic laboratory. negative and gram-positive panels, would increase the 3. National Committee for Clinical Laboratory Standards: 1985, number of results that agree with those of the DAD Methods for dilution antimicrobial susceptibility tests for bacteria procedure. However, the major problem in creating that grow aerobically. Approved Standard NCCLS Publication these panels would be expense added to the system. Perhaps modified MIC panels that could be used on a 4. Radiometer America/Sensititre: 1987, Technical manual. Radiometer America, Westlake, OH. much broader group of organisms would be preferable.
